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STUDIES IN SYPHILIS
III. MORTALITY AND MORBIDITY FINDINGS IN THE YALE
AUTOPSY SERIES*
PAUL D. ROSAHN AND BERNARD BLACK-SCHAFFER
Earlier papers2 11 defined the general directives of this survey
which was initiated in the fall of 1940. The present report will
discuss the incidence of the anatomic changes produced by syphilitic
infection among individuals aged 20 and over who were observed at
necropsy in the Department of Pathology at the Yale University
School of Medicine duringtheperiod 1917 to 1941. Three groups,
controlled by appropriate observations on the non-syphilitic popula-
tion, will be considered. These are, first, those with morpholog-
ically demonstrable tissue changes of syphilis, who, in the opinion of
the prosector, supported by the judgment of the reviewers, died
primarily as a result of these lesions; second, those with anatomic
changes ascribed tosyphilitic infection who died primarily from some
other disease process; and third, those with historical or dinical or
laboratory evidence of syphilitic infection during life in whom
anatomic changes attributable to syphilis could not be demonstrated
at autopsy.
The first paper in this series concluded that the great variability
in the incidence of syphilitic changes at autopsy reported by different
investigators was largely the result of varying criteria for the mor-
phologic diagnosis ofsyphilis. Formulation of our own criteria will
be presented in a future publication, but a brief statement concern-
ing them is in order at this time. These autopsies were conducted
by many different prosectors associated with the Department during
a period of overtwenty years. All diagnoses were based upon gross
and microscopioexaminations and all were checked and confirmed by
group discussion among members of the Department at the time of
thenecropsy. Thecriteriagenerally observed werethoseenunciated
byNickel,9 that is,definite anatomic changes of syphilis of the central
nervous system, vascular tree, bone, and parenchymatous organs
induding liver. Presumptive evidence of syphilis such as orchitis
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fibrosa, lingua glabia, and so-called syphilitic cirrhosis of the liver
werenotacceptedasindicative ofmorphologicsyphilis. Warthin's"4
criteria of lymphocytic and round cell infiltration with fibrosis in
liver, heart, adrenals, testes, and pancreas were not followed.
Syphilis Morbidity:
Atotal of 3,907 individuals over 20 years of age were autopsied.
Of these, 90 had anatomic lesions of syphilis which were primarily
responsible for death, 66 showed anatomic lesions of syphilis but
died primarily as the result of some other disease process, and 224
individuals with historical or laboratory or clinical evidence of
syphilis had nodemonstrable syphilitic lesions at autopsy. The dis-
tribution of these three groups by sex is shown in Table 1. The
TABLE 1
PRESENCE OR ABSENCE OF ANATOMIC LESIONS OF SYPHILIS AT AUTOPSY IN
YALE SERIES ACCORDING TO SEX
Male Femade Tota
Group No. Per cent No. Per cent No. Percent
Anatomic lesions causing
death 68 25.0 22 19.0 90 23.7
Anatomic lesions not re-
lated to cause of death 50 19.0 16 13.8 66 17.4
Total anatomic lesions 118 44.0 38 32.8 156 41.1
No anatomic lesions 146 56.0 78 67.2 224 58.9
Total 264 100.0 1 16 100.0 380 100.0
total, 380, represents 9.72 per cent of 3,907 adult autopsies in this
series. This, as a matter of fact, is the minimum rather than the
maximum incidence of syphilis in the autopsy population, since a
certain numberofthose comprisingthispopulation wereundoubtedly
not induded in the syphilitic group because of inadequate or incom-
pleteclinical data. This is especiallytrueof many who died shortly
after admission and also of an unknown number of medical exam-
iner's and coroner's cases brought to the hospital for autopsy.
The 9.7 per cent incidence of syphilis in our autopsy group is of
especial significance in view of Parran's oft-quoted statement,
"Syphilis strikes one out of every ten adults." This conclusion is
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based upon the exhaustive statistical analysis conducted by Vonder-
lehrand Usilton,'3 who computed the annual attack rate per 100,000
individuals born alive and followed throughout life. In spite of a
comparatively low annual attack rate, they showed that when cumu-
lated so as to indicate the probability of acquiring syphilis by any
given age, 10,000 people out of every 100,000 born alive will have
acquired syphilis before the age of 50 years has been reached. This
method of analysis begins at birth and projects the probability of
acquiring syphilis into any given age period in the future. Our own
study reverses the process. We have looked back from the vantage
point of life's end, that is, from the time of death, and have retro-
spectively studied the dinical histories of a large autopsy population.
Roughly 10 per cent of our autopsy population presented dinical or
other evidence of syphilis during life. This finding is identical with
the conclusion reached by Vonderlehr and Usilton, and serves as
corroborative evidence, reached by a totally different approach, that
syphilis attacks one out of ten adults.
Frequency of Anatomic Lesions at Autopsy:
From Table l it is apparent that 156 or 41.1 per cent of the 380
syphilitic individuals coming to autopsy had morphologic changes
recognized as syphilitic. Melchior8 and Frates4 are the only other
authors from whose material corresponding categones could be
obtained, and of the two there is internal evidence that Melchior's
clinical observations were the more careful. Out of 353 autopsied
syphilitics, Melchior found tissue changes of syphilis in 245 or 69.4
per cent, while the corresponding finding by Frates is 418 or 82.9
per cent of 504 syphilitics. Summating these findings without
regard to variety or intensity of treatment or to criteria for the
anatomic diagnosis of syphilis, approximately from one-half to two-
thirds of syphilitics show morphologic tissue changes of syphilis at
autopsy.
The group of syphilitics with no specific anatomic lesions at
autopsy challenges explanation. Wasthedinical diagnosis in error?
If not, did spontaneous or therapeutic cure, both biologic and mor-
phologic, take place? Did tissue lesions, originally present, com-
pletely regress leaving no residual changes to draw attention to
earlier alterations in morphology? Or were tissue changes of a
specific nature actually present at autopsy and unrecognized as such?
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Each ofthese questions requires further study, but an interesting
sidelight on them is shown in Table 2. The treatment status of
TABLE 2
CLINICAL STATUS ON LAST ADMISSION AND HISTORY OF TREATMENT OF 224
SYPHILITICS WITH NO ANATOMIC LESIONS OF SYPHIILIS AT AUTOPSY
Received Never Treatment
Status on last admission treatment treated not known Total
Cured 24 10 5 39
Latent syphilis 27 63 11 101
Organic changes clini-
cally diagnosed 23 14 2 39
Syphilis not diagnosed* 11 22 12 45
Total 85 109 30 224
*This group had a past history of syphilis which was not noted or was overlooked
on the last admission.
194 of the 224syphiliticswith no lesions at autopsywas known. Of
this group, 109 or 56 per cent had received no treatment of any kind.
More than half of this untreated group, 63 or 58 per cent, were
diagnosed as latent syphilitics on their last admission, that is, the
onlyevidence ofthe disease was serological positivity. It is apparent
then that a-bout half of the syphilitics with no demonstrable lesions
at autopsy had never received treatment, and furthermore that a
majority ofthesewerediagnosed as syphilitic on the basis of accepted
serologic criteria. It should be stated that the necropsy induded an
examination of the brain in 129 of these 224 individuals. In this
group, therefore, tissue changes either did occur and were unrecog-
nized, or regression of lesions took place with or without treatment,
or lesions never developed.
Syphilis as aPrimary Cause of Death:
Ninety out of the 156 individuals with anatomic lesions at
autopsy died primarily as a result of their syphilis (Table 1). This
is 57.6 per cent of the group, or 23.7 per cent of the 380 syphilitics
and 2.3 per cent ofthetotal population of 3,907 individuals (Fig. 1).
Table 3 summarizes the findings of other reporters. Of 2,003
syphilitics with tissue changes, 1,463 or 73 per cent died primarily
as the result of the specific infection. This represents 3.6 per cent
ofthetotal of 39,907 autopsies.
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TABLE 3
SYPHILIS AS A PRIMARY CAUSE OF DEATH IN INDIVIDUALS OVER 20 YEARS OF AGE,
ACCORDING TO SIX REPORTERS
Column No. 2. 3.
Deaths due primarily to
Total No. with syphilis
autopsy anatomic %o of %'o of
Author population syphilis No. Col. 2 Col. I
Manohar7 2,721 444 323 75.0 11.8
Koppisch6 665 76 39 51.3 5.0
Guldberg5 8,235 481 349 72.5 4.2
Melchior8 4,594 245 140 57.1 2.9
Bell' 19,785 601 522 86.5 2.6
Rosahn and
Black-Schaffer 3,907 156 90 57.6 2.3
Total 39,907 2,003 1,463 73.0 3.6
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What were the chances of a fatal outcome once a clinical diagnosis
of syphilis was made? In our group of 380 syphilitics, there were
320 with historical or clinical or serologic evidence of syphilis. Of
this group, 96 had postmortem changes compatible with a diagnosis
of syphilis, and 57 died primarily from their syphilis. Summariz-
ingthis experience, once a diagnosis on clinical or laboratory evidence
was made, three out of ten syphilitics developed significant tissue
lesions, and one out of five died therefrom. The converse is even
more striking, for in seven out of ten cases tissue changes did not
occur, and in four out of five, syphilis did not cause death. These
results do not take into consideration the conditioning influence of
treatment, its intensity, or time of initiation.
Ineidence and Age Distribution of Syphilis in the Negro:
Manyspedalized studies of the pathology of syphilis and a large
numberofclinical andserological investigations have been published,
but only two papers have been found which give the racial distribu-
tion of individuals with anatomic lesions at autopsy. Of necessity,
European pathologists have confined their remarks almost exclu-
sively to findings on Caucasians. Ogden,'" in New Orleans, found
an incidence of 3.9±0.4 per cent among whites and 10.5+0.5 per
cent among Negroes, while Koppisch' found 8.64 1.4 per cent of his
whites and 14.942.3 per cent of his Negro population with syphilitic
lesions at autopsy (Table 4). The comparable figures for our own
study are 3.340.3 per cent and 13.8±2.2 per cent. Table 4 also
indicates the distribution by race of the total autopsy populations
studied. Ogden's series included 57.8 per cent Negroes, while
TABLE 4
SYPHILITICS WITH ANATOMIC LESIONS IN WHITE AND NEGRO AUTOPSY POPULATIONS
White Negro
Total syphiitic Total SyphBiti popl Shi popula-
Author tion No. Percent tion No. Per cent
Ogden 2,280 89 3.940.4 3,128 329 10.540.5
Koppisch 397 34 8.6±1.4 248 37 14.942.3
Rosahn and
Black-Schaffer 3,661 122 3.3±0.3 246 34 13.8±2.2
Total 6,338 245 3.9-0.2 3,622 400 1 1.0±0.5
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Koppisch had 38.4 per cent Negroes in his series and our own study
was based upon a population comprising 6.3 per cent Negroes. In
spite of these relatively wide fluctuations in the Negro components
of the three series, it is noteworthy that the incidence of syphilis
among Negroes in the three studies is essentially the same with an
average of 13.1 per cent. Giving due weight, however, to the
numbers involved in each series, there were 400 Negroes with
anatomic lesions of syphilis or 11.0 per cent of a total Negro autopsy
population of 3,622.
In contrast to the relatively similar incidence of syphilis found
in Negroes in New Orleans, Puerto Rico, and New Haven, there
is dissimilarity in the incidence among whites. In this instance the
New Haven and New Orleans findings do not differ from each
other, but the frequency of anatomic lesions in whites in both of these
localities is significantly lower than in Puerto Rico.
Of 97 Negroes in our syphilitic group of 380, 34 individuals,
or 35 per cent had anatomic lesions of syphilis (Table 5). The
comparable figure for the white population of 282 syphilitics was
122 or 43.3 per cent. The difference between these two findings is
statistically not significant, and it may be concluded therefore that
in our series there was no greater frequency of anatomic lesions
among syphilitic Negroes than among syphilitic whites. However,
in spite of this finding, more whites with anatomic lesions (73 out
of 122 cases or 62 per cent) died primarily as the result of their
syphilis than did Negroes (17 out of 34 cases or 50 per cent). This
is shown in Table 5. Although the differences between these values
is notstatistically significant the findings are contrary to the generally
accepted belief that syphilis runs a more fatal course among Negroes
than amongwhites.
The 97 syphilitic Negroes had a mean age at death of 47.0± 1.44
years, in contrast to 52.65±0.81 years, the mean age at death of the
282 white syphilitics. These two values are significantly different,
indicating that on the average the syphilitic Negro died at a younger
age than thesyphilitic white. This is in agreement with the general
conclusions of Usilton and Miner,"2 who plotted death curves for
whiteand colored maleswith acquired syphilis, utilizingthe material
of the Cooperative Clinical Group. The same significant differen-
tial in mean age was observed when contrasting2 the non-syphilitic
white populations of Control Groups A and B with the non-
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TABLE 5
PRESENC.E OR ABSENCE OF ANATOMIC LESIONS OF SYPHILIS AT AUTOPSY IN
YALE SERIES ACCORDING TO RACE
White Negro Total
Group No. Per cent No. Per cent No. Per cent
Anatomic lesions
causing death 73 25.9 17 17.5 90 23.8
Anatomic lesions not
related to cause of
death 49 17.4 17 17.5 66 17.4
Total anatomic lesions 122 43.3 34 35.0 156 41.2
No anatomic lesions 160 56.7 63 65.0 223 58.8
Total 282 100.0 97 100.0 379 100.0
One Oriental omitted.
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syphilitic colored population in the total series of 3,907 cases (Fig.
2). Moreover, there was no noteworthy difference between the
mean age at death of the syphilitics of either race and the mean age
ofthe comparable non-syphilitic racial groups. From this it appears
that in our experience syphilis had no greater influence on Negroes
than on whites so far as the mean age at death was concerned,
although Negroes, with or without syphilis, died younger than
whites.
It has been shown3 that, according to the 1929-1931 figures, the
life expectancy at birth for colored males and females is 47.52 years
and 49.53 years respectively, compared to 59.31 and 62.83 years
for white males and females. The shorter life expectancy of the
Negro has been attributed largely to syphilis. In our own experi-
ence cited above there was no difference between the mean age at
death of non-syphilitics as contrasted with syphilitics, and this was
true for Negroes as well as for whites. These figures suggest that
the shorter life expectancy of Negroes, both syphilitic and non-
syphilitic, as contrasted to whites, may be due not to the effetts of
syphilis per se, as has been suggested, but rather to non-specific
factors such as social and economic influences which adversely influ-
ence the life expectancy of Negroes in general.
Syphilis and Sex:
The 3,907 individuals in our total population were grouped into
2,496 males (63.8 per cent) and 1,411 females (36.2 per cent).
From Table 1 it is seen that the 156 syphilitics with anatomic lesions
at autopsy consisted of 118 males (75.6 per cent) and 38 females
(24.4 per cent). There were thus significantly more males among
the syphilitics with anatomic lesions than there were in our total
population (Chi-square=9.38, n1=, P=< 0.01). In terms of
incidence, syphilitic males with lesions constituted 4.7 per cent of
the male population and syphilitic females with lesions composed
2.7 per centofthe female population. These findings are in general
similar to those previously reported in a review of the literature11
and substantiate the general impression that syphilitic lesions at
autopsy are twice as frequent in the male as in the female. This
might, of course, be explained by a lower rate of exposure or of
susceptibility for females than for males. However, when our total
group of syphilitics is considered, those with and those withoutYALE JOURNAL OF BIOLOGY AND MEDICINE
anatomic lesions (Table 1), 38 of 1 6 female syphilitics (32.8+4.4
per cent) had anatomic lesions of syphilis at autopsy, as compared
with 118 out of 264 males (44.043.1 per cent). These two rates
are probably significantly different (t=2.1, P=< 0.05), and indi-
cate that anatomic lesions developed less frequently in the female
syphilitic than in the male. Thus, even in a group of women diag-
nosed as syphilitics on clinical or historical or other evidence,
syphilitic lesions occurred less frequently than in a comparable group
of men. The conclusion seems justified that sex is an important
factor in resistance to the tissue changes of syphilis.
This generalization isindependentofrace, as is shown in Table 6.
Whites and Negroes in Control Group A both had an identical sex
distribution, that is 60 per cent males and 40 per cent females.
Similarly white and Negro syphilitics with anatomic lesions also had
an identical sex distribution, 75 per cent males and 25 per cent
females. Thus thesex distribution amongour syphilitics with lesions
at autopsy was essentially identical regardless of race.
TABLE 6
SEX DISTRIBUTION BY RACE IN CONTROL GROUP A AND AMONG SYPHILITICS WITH
ANATOMIC LESIONS OF SYPHILIS AT AUTOPSY
White Colored
Group Sex No. Percent No. Per cent Total
Male 216 59.5 10 58.9 226
Control Group A Female 147 40.5 7 41.1 154
Total 363 100.0 17 100.0 380
Syphilitics with Male 93 76.3 25 73.6 118
lesions at Female 29 23.7 9 26.4 38
autopsy Total 122 100.0 34 100.0 156
Syphilis and Longevity:
Since it has been shown in a previous section that Negroes, both
syphilitic and non-syphilitic, die at a significantly earlier mean age
than whites, the following analysis deals solely with white indi-
viduals. Males and females have been grouped together in order
to increase the number of observations.
Table 7 shows the mean age at death of the whites in Control
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Groups A and B, and in the syphilis group. The latter has been
further broken down into its constituent categories. There is no
significant difference between any of the values shown in the table.
In our material, therefore, there was no indication that syphilis had
any effect on the mean age at death regardless of whether or not it
TABLE 7
MEAN AGE AT DEATH OF NON-SYPHILITIC AND SYPHILITIC WHITE INDIVIDUALS
IN YALE AUTOPSY POPULATION
Group No. Meanage in years
Non-syphilitic
Control A 355 53.910.71
Control B 353 53.2-0.71
Syphilitic
Without lesions 157 5 1.5 = 1.12
With lesions, death primarily from syphilis 70 52.1i40.78
With lesions, death from other cause 49 54.24-1.76
Total 276 52.540.81
resulted in specific tissue changes, and whether or not it was pri-
marily responsible for death.
This generalization is not to be construed as an indication that
syphilis has no influence on longevity. The following more detailed
analysis shows that the syphilitic had a shorter life span than the
non-syphilitic, even though no anatomic lesions recognizable as such
were found at autopsy (Table 8 and Fig. 3).
The individuals in each group and sub-group were arranged in
three age categories: under 40, between 40 and 70, and over 70.
As was to be expected from our preliminary analysis,2 Control
GroupsA and B were similarly distributed with respect to thesethree
age dassifications.
Age 20 to 39: According to the findings of Vonderlehr and
Usilton,13 the annual syphilis attack rate per 100,000 persons in
1937 was 1,121 in the age group 20 to 29, and 380 in the age group
30 to 34. Under 20 the attack rate was 299, and over 35 it was
336. The overwhelming majority of primary infections thus occur
in the age period 20 to 39. It isgenerally recognized that avariable
number of years must elapse from the time of infection before the
tissue changes of late syphilis occur. On this basis one would expect
that a group of dead syphilitics with anatomic lesions at autopsy
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would contain a smaller proportion of individuals in the age group
20 to 39, when most ofthe primary infections take place, than would
be foundin anon-syphilitic population. This expectation is fulfilled
by the actual findings. Only 11.8 per cent of the deaths among
syphilitics with anatomic lesions at autopsy fell into the 20 to 39
TABLE 8
AGE DISTRIBUTION OF WHITE SYPHILITICS AND NON-SYPHILITICS IN
YALE AUTOPSY POPULATION
Age in ye4rs 20-39.9 40-69.9 70+ Total
Per Per Per Per
Group No. cent V* No. cent V No. cent V No. cent
Non-Syphilitic
Control A 86 24.2 5.2 199 56.0 6.9 70 19.7 4.5 355 100
Control B 84 23.8 5.1 211 59.8 6.8 58 16.4 3.9 353 100
Syphilitic
Withoutlesions 38 24.2 11.7 104 66.2 14.3 15 9.6 5.5 157 100
With lesions, death pri- -- - - -
marly from syphilis 7 10.0 12.9 57 81.4 21.6 6 8.6 11.2 70 100
With lesions, death from 7 14.2 24.9 37 75.5 37.8 5 10.2 18.7 49 100
other cause -.
14 11.8 8.7 94 79.0 13.9 11 9.2 7.0 119 100
Total with lesions -
Total syphilitics 52 18.8 5.5 198 71.7 7.4.26 9.4 3.1 276 100
* V=Variance=a2
year category as compared with the significandy higher values of
24.2 per cent and 23.8 per cent of the deaths among those com-
prising the non-syphilitic populations of Control Groups A and B.
Furthermore, one would expect that the same proportion of a group
of syphilitics diagnosed on dinical evidence only, and with no
anatomic lesions at autopsy,wouldsuccumb in the age group 20 to 39
as in the case of non-syphilitic persons. This is substantiated by the
actual findings, for 24.2 per cent of all deaths among the syphilitics
who had no recognizablespecific lesions at autopsy, occurred between
20 and 39, a value which is no different from the comparable values
for each of the two Control non-syphilitic populations.
Age 40 to 69: In the syphilis group the proportion of deaths in
the age dass 40 to 69 was significantly higher than that observed
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in either of the two control non-syphilitic groups. This differential
was noted with respect both to the entire group of syphilitics and
to the group with anatomic lesions at autopsy. In the case of
syphilitics diagnosed clinically and without demonstrable lesions, the
proportion dyingin this age class was no different from that observed
in either Control group. More syphilitics succumbed between the
AGE DISTRIBUTION OF WHITE SYPHILITICS AND
NON-SYPHILITICS IN YALE AUTOPSY SERIES
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ages of 40 and 70 than did non-syphilitics, although the proportion
of syphilitics with no tissue changes and the proportion of non-
syphilitics dying in this age class were no different.
Age "Over 70"': What proportion of syphilitics and non-
syphilitics lived beyond age 70? There were 19.7 per cent and
16.4 per cent of Control Groups A and B in this category in contrast
to the significantly lower proportion of 9.4 per cent of our total
syphilitic group. The breakdown by presence or absence of lesions
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of syphilis is of great interest.. It reveals that in our experience, if
a syphilitic developed a specific lesion verified by autopsy, and he
eventually died primarily as a result of his syphilis, he had the same
chances of surviving age 70, about one in ten, as the syphilitic with a
specific lesion which was not responsible for death. Furthermore,
the individual with syphilis, clinically diagnosed and with no
anatomic lesion at autopsy, had no greater chance of surviving age
70 than had the syphilitic with demonstrable tissue changes. Each
ofthese syphilitics had about halfthe chance ofliving beyond age 70
as had the non-syphilitic.
Theabovefindings indicate that syphilis in and ofitselfdefinitely
reduces longevity. Proportionally more syphilitics with anatomic
lesions died between 40 and 69, and fewer survived age 70 than did
non-syphilitics. Only about half as many of the syphilitics who
escaped tissue changes lived beyondage 70 as non-syphilitics. This
latter observation suggests that even though a lesion never develops,
or occurs and eventually disappears, the mere fact of infection
adversely influences longevity.
Several questions immediately come to mind. Does syphilis
increase susceptibility to other mortal diseases? Or are syphilitics
as a class constitutionally susceptible to other diseases? Or perhaps
the environmental influences which contributed to the probability of
acquiring syphilis in the first place, are also such as to have an
adverse influence onlongevity? Thesequestions cannotbe answered
on the basis of our own observations, but they point the way to
further investigations.
Summary and Coclusions
1. A survey of the Yale autopsy material revealed that 380 out of
3,907 individuals over 20 years of age had dinical or laboratory or
anatomic evidence of syphilis. This represents 9.7 per cent of the
population and confirms the statement that "Syphilis strikes one out
of ten adults."
2. In the group of 380 syphilitics were 156 individuals with mor-
phologic lesions of syphilis. Of the 224 remaining syphilitics with-
outlesions at autopsy, about half had never received treatment and a
majority ofthesewere diagnosed as syphilitic on the basis ofpositive
serology.
3. Ninety of the 156 individuals with anatomic lesions at autopsy
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died primarily as a result of their syphilis. In our experience three
out of ten persons with syphilis diagnosed by clinical evidence devel-
oped significant tissue lesions, and one out of five died therefrom.
4. About 11 per cent of Negroes in each of three different autopsy
populations had anatomic lesions of syphilis. In these reports syph-
ilitic lesions at autopsy were from two to four times as frequent in
the Negro as in the white. Nevertheless, the syphilitic Negro
appeared no more likely to develop a tissue lesion recognizable at
autopsy and had no greater chance ofdyingtherefrom than the white
syphilitic. The mean age at death of syphilitic and non-syphilitic
Negroes was identical, but both of these two groups died at a signifi-
cantly earlier mean age than whites of comparalble categories. This
observation suggests that the shorter life expectancy of Negroes as
contrasted to whites may be due not to the greater frequency of
syphilis among Negroes, but rather to non-specific social and eco-
nomic influences which adversely affect their life span.
5. Syphilitic males with lesions at autopsy constituted 4.7 per cent
ofthe male population and syphilitic females with lesions constituted
2.7 per cent of the female population. These values are signifi-
cantly different. Forty-four per cent of the syphilitic males had
anatomic lesions at autopsy, in contrast to 33 percent of the syphilitic
females. Sex appeared to exert a significant influence on resistance
to the tissue changes of late syphilis, and this was independent of
race.
6. In a consideration ofwhite individuals, no significant differences
were found with respect to the mean age at death of non-syphilitic
controls, of syphilitics with anatomic lesions, of syphilitics without
anatomic lesions, of syphilitics dying primarily of the disease, or
of syphilitics with anatomic lesions who died of an unrelated disease
process. All of these groups had a mean age at death of approxi-
mately 53 years. However, amongsyphilitics, asignificantly higher
percentage of deaths occurred in the age group 40 to 70 years, than
among non-syphilitics. Moreover, while a-bout 20 per cent of non-
syphilitics survived age 70, only about I0 per cent of syphilitics sur-
vived this age. This was the case not only for the syphilitics with
lesions at autopsy, but also for those without anatomic lesions. It
was concluded therefore that the mere fact of syphilitic infection
significantly reduces longevity, regardless of whether or not tissue
lesions result.
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